
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



'^j Publication numcer: 



0 622 128 A1 



EUROPEAN PATENT APPLICATION 



Aopiicacion number: 94105758.0 
■3) Date of filing: 14.04.94 



© inLCi> B05C 13/02, B05C 9/14, 
B05C 5/02, B05B 1212. 
B05C 11 10 



:£} Priority: 21.04.93 US 50832 

@ Qate of puotication of acoiication: 
02.11.94 Bulletin 94/44 

0 Designatec Contracting States: 
CH DE FR GB IT Li NL 



© Applicant: AXIS S.p.A. 

I-50028 Tavarnelle Val di Pesa (Firenze) (IT) 

U 

| (3) Inventor: Gardini, Giuseppe 
Via del Palazzo Bruciato, 25 
1-50134 Firenze (IT) 
inventor: Faraoni, Alessandro 
Via di Villamagno. 84/C 
1-50012 Bagno a Ripoli (Firenze) (IT) 



® Representative: Lotti, Giorgio 

ao Ing. Barzano 3c Zanardo Miiano S.p.A. 
Corso Vittorio Emanuele II, 61 
1-10128 Torino (IT) 



Resin coating system and method. 



A resin coating system having an anciess con- 
veyer 'or oassmg ccmccnents :o oe coatee with 
resin successively thrcugn a oreneatir.c staticn. a 
"esm roaring station, and 3 geiirication staticn. Coat- 
ed components are exchangee with unccatea com- 
ponents 1 at a transfer station along saic conveyer 
between the geiification staticn anc the preheating 
station. If an jncoated component is not ready to ce 
transferred into the coating system or iater orocsss- 



ing machines are not ready to receive a coated 
component, then exchange of coated ana uncoated 
components cces net take piace at the transfer 
station, and 'he ccatad component reapproaches the 
preheating and coating stations. A system and meth- 
od for allowing coating of uncoated comoonents to 
be completed whtie coated components passing 
through the coating station are prevented from being 
recoatec is also provided. 
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Background of the invention 

The oresent invention relates to a system anc 
method for coating the cods cl electric motor or 
electric generator comoonents ("components ) with 
3 resin which preferably aoes not require heating 
after application. More particularly, the present in- 
vention relates to a system, anc a related method, 
for coating components by continuously convey.ng 
the comoonents through successive stations so 
that a olurality of components may be increment- 
ally sen/iced until each component is completely 
ana prooerly coated with resm. Additionally, the 
system and related method are capable of seiec- 
aveiy acplying resin to components so that a coat- 
ed component adjacent to an unccated component 
will not be recoated. 

Resins are often useo to coat wire coils (sucn 
as m the present invention). Heatless polyester 
resins are cacaoie of bonoing strengths equivalent 
to those of traditional res.ns cut cure by means or 
an exothermic cnemical reaction which takes ptace 
at room temperature. Curing : n this way acccrc- 
ingly obviates the heating ar.c cooiing stages nor- 
mally reauired to cure traditional resins. 

Elimination of heating anc ceding stages pro- 
vides various advantages including: energy sav- 
ings, sav.ncs m coating system costs, and savings 
in manufacturing soacing wh.cn needs to oe aeai- 
catea to the heating and cooiing eouioment re- 
quires bv traditional resin application systems. The 
use of heatless resins aiso substantially eliminates 
the airborne emissions associated with nigh tem- 
oerature curing of traaitional resins. 

A tycicai cyc:e for :oatinc armatures with -eat- 
less resins recuires heating :ne wire coils to a 
mccerate '.emoerature within the range ci 45 ■ C :o 
30 • C exccsing the coils to a series of resm dis- 
pensers fcr aoolymg progressive amounts ot resin 
to the coils, allowing the resm tc harden, anc 
eventually aging the resin. 

Preheating of the comoonents is cameo out so 
that me resin reaches an ;deai viscosity on the 
comconent to penetrate anc Mil the soaemgs be- 
tween- the coii wires. The preheating stage aiso 
educes the time reauired for the resin to harden. 
Accordingly, a precise choice of the temperature >n 
-his stage must be maae. taking into account such 
factors as: the type of armature to be coatea. the 
resin being used for coating, and the protection 
rates required by the coating operation. 

The oreheated components are passed through 
a resin 'dispensing/coating station in which the 
comoonents are coated with resin. Preferably, the 
comoonents to be coated are rotated during ap- 
piication of the resin so that a uniform coat may oe 
formed. 



The resin coating station typically mctuces a 
Plurality of resm discensers. sucn as manufactured 
by Liauid Control Core, of North Canton. Ohio. 
E*cn resin ciscenser typically comprises a m.xer 
, tuoe in which resin and a catalyst are tea ana 
mixed. The resm. sucn as manufactured oy ihe 
P D George Co.. St. Louis. Missouri, and the cata- 
lyst are storea in separate containers anc are tea 
by piston pumDS through suooly tubes to a distn- 
c butor Until they reach the outlet of the aistr.ouicr. 
the resin and catalyst are kept apart. The resm ana 
catalysts are on.y :oined as they enter the m.xer 
tube, wnich has a helical path whicn causes a 
highly efficient mixing operat.on to occur wnen tne 
, s resin and catalyst flow together. By activating the 
piston pumps at predetermined and programmaDle 
time intervals, and by regulating the stroke or their 
oistons. a required ratio cf resin ana catalyst can 
be reo to the mixer tuoe to form the desired resm 
, 0 comoosite. Mixing the catalyst with the resm 
causes the exothermic reaction that narcens the 
resin to start even at room temperature. 

Once the co.ls nave been :oated with resm. 
-hey can be exoosea to room -emoerature tor 
ic -eiification. Geliiication ,s a term usually usee to 
Indicate a stage in which the resm narcens to a 
coint at which there is no further risk of cis.ocation 
caused bv mamoulation of the coatea con. During 
notification, coated comoonents neea to oe rotated 
~o to avoid accumulation in certain areas aue to the 
force of gravity so that the resm will be uniformly 
distributed within and over the coils. 

Once geiification has been comoieted. the res- 
in undergoes a process wnich is typically called 
« aging. During this crocess. an mternai transtcrma- 
non of the resin, wh.cn occurs tor many hours at 
room '.emoerature. increases the bonding strength 
to mat reouired to hold the wires together. Nor- 
mally, there is no need to ccstpone mamouiatmg or 
•o processing steos after coating m orcer for the 
'aging stage to be comoiete. On the contrary, arter 
geiification. the comoonents can be manipulated 
and processed without incurring any sign.ricant risk 
of dislocating the resm. 
J£ -. In a crcperiy coated component, the scaces 
between the coil wires should be substantially com- 
pletely filled with resm and all a.r gaps between the 
r OI | wires sneuld be suostantially completely elimi- 
nated The resin should aiso have a sufficient 
50 bonoing strength to hold the co.l wires together, 
which is the principle purpose of this technology. 

A system for applying heatless resins should 
smoothly transport the components from one stage 
to another without much delay between stages, so 
--5 that the coating process may be achieved quickly 
and efficiently, without allowing a preheated com- 
ponent to cool before reaching resin dispensers or 
allowing resin to harden unevenly during resin ap- 
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oiication or transfer :o the geiification stage. If any 
delays occur at any point in the coating process, 
components in the midst of treatment may oe 
rendered unusable. 

Known methods for applying heatless resins 
present several potential disadvantages. The reac- 
tion of the resin and catalyst during mixing neecs 
to be carefully time-controlled because after the 
catalyst has been added, the exothermic reaction 
that causes the resin to harden occurs quickly. This 
means that if the catalyzed resin remains in the 
mixer tube of the dispenser for more than a certain 
weil-defined amount of time, the mixer tube may 
become blocked by the hardened resin. The bloc- 
ked tube would then have to either be flushed with 
a volatile solvent or discarded. 

Additionally, if the application of resin to the 
cciis being coated is interrupted for more than a 
certain amount of time, then partial hardening may 
occur before the reauired amount of resin has been 
deccsitec on the coils, tn sucn 3 case, it may be 
Difficult to complete coating of these components 
by acamg further resin. The resulting components 
wn'l ce defective ano are usually a total loss without 
the possibility of recovery. Such a disadvantage 
even occurs when using traditional resins. 

Finally, if a coateo component cannot be re- 
moved from the coating system, ano therefore 
reaoproaches the resin dispensers for coating, any 
further application of resin will typically render the 
recoated component useless. Such a disadvantage 
also occurs when using traditional resins. 

it therefore would be desirable to provide a 
system and method for aopiying heatless resin 
ncrementally. successively, and continuously. The 
system should efficiently simultaneously process a 
oiuraiity ccmoonents so that an unccatea compo- 
nent entering the system leaves the system com- 
oieteiy and oroDeriy coated ana ready to ce op- 
erated on m the next station. 

it would also be desirable to provice a system 
anc method for resin-coating which ailows for com- 
plete processing of components already in the sys- 
tem when supply of new components «s nter- 
ruoted. 

it would further be desirable to provide a sys- 
tem and method for resin-coating whicn selectively 
aopiies resin to uncoated components and not to 
coated components also in the coating system, 
while not causing bicckage of the resin dispensers. 

Summary of the Invention 

It is therefore an object of this invention to 
provide a system and associated method for apply- 
ing heatless resin which incrementally, successive- 
ly, and continuously processes components to pro- 
duce a properly coated component. 



IX is a reiateo oojec: of this nventicn to crevice 
a system anc methcc for aopiying neatless resin 
whicn ;s comoact. is relatively inexpensive, anc C2n 
simultaneously process numerous ccmoonents. 

5 It is another ooject of this invention to provide 

a system ano method for aopiying resin to comoc- 
nents which ailows for complete processing of 
components already in the system when suopiy of 
new components is interrupted. 

jo It is yet another object of this invention to 

provide a system and method for applying resin to 
selected components in a resin coating station 
while other components in the resin coating station 
are not being coated. 

is it is a further object of this invention to provide 

a system and method for applying resin wnicn 
stops the How of resin onto a component without 
causing blockage of the mixer tube of the resin 
oispenser. 

20 These and other objects of the invention are 

accomplished m accordance with the principles of 
this invention by providing a system having an 
endless conveyor whicn transcorts components to. 
be coaied through ail of the stations required for 

25 ccooer coating of a comconent with heatless resin. 
Such stations inauae a preneating station, a resin 
coating station, and a geiification station, if the 
suppiy of new components is interrupted, the sys- 
tem preferably continues to coat ail uncoateo com- 

30 ponents. Means for preventing resin from flowing 
on coated components which may pass through 
the resin coating station with components whicn 
still need to be coateo are also provided. Such 
means for preventing resin flow do not interfere 

35 with iater resumption of resin flow. 

3rief Descriptor, of the Drawings 

The accve and otner ociecrs ano advantages 
~o of the invention, its nature, and various advantages 
wiil be aocarent from the following detailed ce- 
scnoticn of the preferred embodiments, taken in 
conjunction with the accompanying drawings. i n 
which like reference characters <-epresent iike eie- 
-5 ments througnout. and in which: 

FIG. 1 ; s a scnematic elevational view, partly m 
section, view of a neatless resin coating system 
in accordance with the principles of this inven- 
tion: 

so FIG. 2 is an isometric view of a first transfer 
cevice for transferring components to and from 
a main production line; 

FIG. 3 is an isometric view of a second transfer 
device for transferring comoonents between the 
55 system of FIG. 1 ano the main production line, 
preferably initially to the first transfer device of 
FIG. 2; 
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F'G. 4 is a vertical cross-secticnai view of a 
ho«cing aevice in accordance with the principles 
of this invention, taken along line 4-4 of FIG. 1: 
FIG. 5 is a vertical cross-sectional view of a 
creferred preheating device in accoraance with 
the principles of this invention, taken along line 
5-5 of FIG. 1: 

FIG. 6 is a perspective view of a resin coating 
station of the system of FIG. 1 ; 
FIG. 7 is a schematic elevational view, partly in 
section, of a resin dispenser which may be used 
m the resin coating station of FIG. 3: 
FIG. 3 is a schematic elevationai view, partly in 
section, of a resin dispensing system serviced 
by a single set of pumps and caoaole of si- 
multaneously aispensing resin to a plurality of 
separate comoonents: 

FIG. 9 is a schematic elevationai view, partly in 
section, of a resin dispensing system similar to, 
but more comoact than, the system of FIG. 8. 
anc having long flexible aispensing tubes: 
FIG. 10 is a schematic sice view of FIG. 3. along 
line 1 0-10: 

FIG. 11 is a schematic eievationai view of the 
system of FIG. 1. showing the system synchro- 
nizec with the main conveyor Sine: 
FIG. 12 is a schematic eievationai view of the 
system of FSG. 1. showing the beginning of a 
situation in wnich coatea components are not 
unioaaea at the unloading station: 
FIG. 13 is a schematic elevationai view of the 
system of FIG. 1. showing the system periodi- 
cally not synchronized with the main conveyor 
line so that a rancom distribution of coatee ana 
unccated components aoproach the resin coat- 
ing station of FiG. 5: 

FIG. 14 is a flow cnart snowing the steps carnea 
cut at the leading and unloading station of the 
system of FIG. 1 : 

FiG. 15 is a flow cnart showing the stecs carried 
out to manage the resin dispensers at the resin 
coating station of FIG. 6: 

FIG. 16 is a schematic side view of the 'esm 
dispensing portion of the resin coating station of 
FIG. 6; and 

FIG. 17 is a schematic elevationai view, partly m 
section, of a flexible, dispiaceaole dispenser 
tube of a resin dispensing system such 3s 
shown in FIG. 8. 

Detailed Description of the Invention 

A heatless resin coating system in accordance 
with the principles of this invention is shown in FIG. 
1. The system comprises an endless conveyor 110 
having two parallel chains 110a and 11 Ob (only one 
chain can be seen in FIG. 1 because the two 
chains are one behind the other when viewed in 



vertical eievaticn: both cnams are snown m FIGS. 4 
ana 5). A secondary chain 41 0 (Shown in more 
cetaii in FiG. 4) runs parallel to cenveyor 110. for 
reasons describee oelow. Holding devices 400. 
5 carried by conveyor 110. hold components to be 
processed at fixed eauai distances from one an- 
other so that they can be presented to preheating 
station 112. resin dispensing/coating station 114. 
and gelification station 116, successively. As shown 
?o in FIGS. 4-6. holding device 400 holds ccmoonent 
202 spaced apart from conveyor chains 110a and 
11 0b so that oniy the component and not conveyor 
1 10 or holding aevice 400 is treated in stations 112 
and 114. Conveyor 110 advances with a step-by- 
rs step movement to present the components to the 
various stations at a rate which is dictated by the 
time reauired to adeauately preheat the compo- 
nents in preheating station 112 and to sufficiently 
expose the wire coils under the resin dispensers in 
20 resin disoensingcoating station 114. 

Although the preheating and resin coating sta- 
tions are shown positioned above the gelification 
station, those positions may be reversed. In such 
an arrangement, the heat generated oy preheating 
25 station 112 wiil rise to gelification station 116 and 
hasten the geiificaticn and aging processes. Fur- 
thermore, the resin dispensers may be more read- 
ily accessible for adjustments ana servicing. 

Armatures to be coated arrive from upstream 
30 processing machines and are transferred to system 
100 at transfer station 118. Armatures which have 
been coatea in system 100 are returned to the 
main conveyor line 206 (shown in more detail in 
FiG. 2) at transfer station 118 for further process- 
es ,ng, usually by the following successive machines: 
iathe machines, balancing machines, and testing 
macn.nes. Transfer devices 200 and 300 (shown in 
F-GS. 2 and 3^ transfer coated ana uncoatea com- 
ponents between system 100 and the mam con- 
j.0 vevor ; ine. 

' First transfer device 200. shown in FIG. 2. 
transfers components 202 (shown in the FIGURES 
as armatures, but which may be any other electric 
motor component having wire coils, such as sta- 
•5 tors) between oailets 204 on mam conveyor line 
206 ana transfer aev.ee 300 of FiG. 3. Transfer 
cevice 200 grips the lamination stack of component 
202 by means of opposite grippers 21 0. An air 
cylinder (not shown) located in lower structure 212 
so moves gripoers 210 to grip or release the lamina- 
tion stack of component 202. Lower structure 212 
may be vertically translated by means of air cyl- 
inder 214 between a lower position required for 
deoositing or picking up component 202 from pallet 
55 204. and an upper position where component 202 
becomes aligned with grippers of transfer device 
300. Lower structure 21 2 is also rotatable about 
axis 222 by means of an integral gear 216 which 
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engages a -notorized omion mot shown;, so mat 
either ena of component 202 can oe presentee to 
*he gripper of transfer cevics 300 aepending on 
now noiding device 400 must receive the compo- 
nent. 

Second transfer device 300, shown in FIG. 3, 
transfers components 202 from transfer device 200 
to system 100. Second transfer device 300 ioacs 
ana unloads components :o and from the same 
holding device 400 of system 100 at transfer sta- 
tion 118 wnen conveyor 11 0 is stationary to allow 
resm coating to occur in resin coating station 114. 
Transfer device 300 has a frame 31 0 which is 
rotatable about axis 333 by actuating cylinder 312. 
Cylinder 312 is connected to gear 314 which, in 
turn, engages gear 31 6 fixed to the vertical support 
axle 318 of frame 310 to thereby rotate frame 310. 
Two gnpper assemblies 320 and 321 are mounted 
on frame 3iQ. each having -esoective grippers 322 
and 323 which are translatable in parallel but 
soaced aoart planes along travel paths 324 ano 
325. 3y rotating frame 312 around axis 333, grip- 
pers 322 anc 323 alternatively move between these 
oianes to -ransiar components 202. Along travel 
pains 324 anc 325. grippers 322 and 323 have an 
innermost position towards frame 31 0 in order to 
allow frame 310 to rotate when components 202 
nave been gncceo. Gncpers 322 and 323 have an 
outermost position for placing the grippers proxi- 
mate to the opposing griccers of transfer device 
200 to transfer a comoonent between the transfer 
devices, or to place the snaft of component 202 
within a spiit codec of holding device 400. as more 
fully described beiow. 

When a pair of :ompcnents tone to be coatee 
anc ancther whicn nas aireacy been coated) nave 
been gnpceo by gnocers 322 and 323 of second 
-.ransfer device 300. frame 31 0 can rotate to 
cresent the coateo comoonent to first transfer de- 
vice 200 anc the unccatec :cmconem to the hcid- 
ng oevice positioned at transfer station 118. Whiie 
:ne of gnocers .322 anc 323 of second transfer 
oevjce 300 s :ran$'err.nq a comoonent to or from 
first transfer oevice 200, the other gncoer is plac- 
ing or receiving an armature in or from the soiit 
collet of the holding device at transfer station 118. 

Once a comoonent has been transferred to a 
holding device 400. the comoonent continues to be 
held by the holding device through the entire coat- 
ing system, which includes presenting the compo- 
nent to various stations as described above. An 
illustrative holding device 400. is shown in FIG. 4 
joined to chains 11 0a anc 110b of conveyor 110 
and is also coupled to chain 410. Holding device 
400 includes a support tube 412 which is fixed to 
chains nOa and 110b by pms 41 4a and 41 4b 
respectively. As discussed above, holding device 
400 holds components 202 spaced apart from con- 



veyor 1 10. and not directly above cnams 1 10a ano 
n 0b. thereoy functioning as a cantilever. Chains 
110a and 11 0b therefore need to be sufficiently 
supported so that they are not puileo off the con- 

5 veyor track by the uneven weignt of the holding 
devices gripping components. Preferably, chains 
n 0a and 11 0b are securely set in a track and are 
also covered, internal tube 416 is mcuntec inside 
support tube 412 and cuter collet tube 418 is 

10 threadedly fixed to one eno of internal tube 416. 
Shaft 420 is mounted internal tuoe ^16 and 

is translatable aiong axis 444 along travel path 422. 
Shaft 420 has an enlarged portion 424 for contact- 
ing and running on the inside surface of ;nternai 

-5 tube 416. Split coilet 426, fixed to the end of snaft 
420 adjacent outer collet tube 418. receives and 
grips shaft 201 of component 202. Outer collet tube 
418 and split coilet 426 are dismountade from 
internal tube 416 and shaft 420, respectively, to be 

20 exchanged with a different sized coilet tuoe anc 
split collet for processing components navmg a 
different sized shaft. 

Preloaded soring 428 :s mounted between an 
abutment ring 430 (also recuirec to guide one end 

25 of shaft 420) and shoulder 425 of eniargeo ocrtion 
424. Spring 428 maintains spiit collet 426 normally 
closed to grip snaft 201 by pushing outer conical 
surface 427 of split collet 425 against the inclined 
surface 41 9 of outer coilet tube 418. Aopenoix 432 

3G on the end of shaft 420 opposite soiit collet 426 
can be inserted in fork 434. preferably when the 
holding device is at transfer station 118. to move 
spiit collet 426 to grip or release snaft 201 of 
component 202. 

35 Sprocket wheel 436 is mounted :n the end of 

hoicing cevice 400 at 3 set distance from chains 
110a and 11 0b. and adjacent aocencix J-32. Secon- 
dary cnain 410. enven by a motor unit, engages 
sprocket wheel 436 to rotate :nternai tuoe 416 and 

-■9 thereoy rotate sciit coilet 425 anc the gripped 
comoonent. To achieve this rotation, key connec- 
tion 438 of sprocket wheel 436 engages mating 
key ways of internal tube 41 6. It will be aopreaated 
:hat sprocket wheel 436 may, instead, mate with 

J5 and rotate shaft _420. 

After components 202 are gripped by nolding 
devices 400 3t transfer station 118. the compo- 
nents are conveyed to station 112 to be preneated. 
Preneating station 112 can heat the wire coils in a 

50 short time because the required preheating tem- 
peratures are low and less precise than required 
for traditional resins. Various types of heating de- 
vices may be used at station 1 1 2, such as: infrared 
heating devices which heat the entire component. 

55 direct electric heaters which contact the commuta- 
tor bars of armatures to circulate current through 
the wire coils to heat them by means of a joule 
effect, or induction heaters which produce an eiec- 



5 



EP 0 622 128 A1 



10 



•romaonetic 5«d generated by an alternating car- 
rent generator whicn .n -urn produces neat as me 
oirect eiectnc neaters co. 

,n -ne system shown ,n FKS. 1. -nere the 
conveyor moves at a requirea production rate com- 
ibJ w-th times lor heating the como onents and 
aoolying resin. the use of heatless ream imM * 
oossibie to use small sized heaters wn.ch heat a 
small number of components at the same jme 
Th,s situation is practically the cpccsite or wna 
cccurs wh en treating comoonents w.th trad.t.ona 
resms which require heating to h.gher temperatures 
,thus requiring more energy) and a more precise 
Iterance. Accordingly, wnile heaters for traditiona 
'resins are typically iarge a, convection ovens -th 
l0 ng stretches of transfer conveyors tor neatmga 
arge number of components at the same time 
5s occuoying a large floor area, and requiring 

Zi- v**™ ^ uiomem - and icng ' expe r a t, 

conveyors,, heaters tor heatless resins are sma 
and rather compact (thus less complex a nd ,ess 

An illusrrative infrared preneating oev.ce oOO. 
shown in FIG. 5. uses mfrareq elements SU 3 and 
51, 'o heat the w.re coiis ci component 202. In 
•rareo elements 510 ano 51 1 are positioned aoove 
anc oeiow component 202 ano exteno pararte. K) 
onvevor cnamsUOa ano 110b. A series ot in- 
; r ared'eiements can be oiaceo one arter the other 
,n orcer to reacn the necessary oreheat.ng capacity 
and ailow the comoonents to reach thereto 
;emoerature. Eacn infrared eiement S i0. 51 « 
connected to an eiectnc oower suociy ane =12 
'Z esoectivew. to oroouce mfrareq radiation 
I^scons wn.ch'heat the co.is. A regulator circuit 
. J js ng temoerature sensor feedback can Pe usee to 
c.ust tne power lor these elements :n orcer * 
<e L 0 me ^emoerature of the w.re. cons as cicse .o 
■he" required level as oossibie. Reflector surraces 
5,4 ano 515 aid in concentrating the irorared radi- 
ations on the coils of the armature. To urmorm y 
St <he cons of the armature, the armatures are 
stated oy mov.ng seconoary cna.n 410 wh.ch en- 
cages the sorocket wnee.s 436 or the holding de- 

vices -WO. - ae «pr 
The preneatec components are men passed 
into the resin dispens.ng.coating station 114. Res.n 
, s successively appiieo to each component by a 
series of resm dispensing tubes so that eac com- 
oonent is graqually coated ounng passage through 
resm coating station 114. Preferably, the compo- 
nents are rotated throughout the res.n appl.c-t.on 

Pr °T wica. resin coating station, and the resin 
apolication aooaratus useo in such a station are 
shown in FIGS. 6-i0. It w.ll be understood that the 
disclosed station is useful for the 
-ther heatless or traditional res.ns. Res.n appl.ca- 



, C n aooaratus 600 of FiG. 5 includes a resm „,s- 
.enser rube 510. 311 aligned w.th eacn w.re cc.i 
Inq o a comoonent 202 to be coated .any of the 
es n dispensers snown in FIGS. 7. 3. or 10 -ay oe 
jsea) The resin dispensers on one s.oe dt the 
' ompdnents are mounteo on common mounting 
612 while the res-n dispensers on the other we o. 
; e comoonents are mounteo on common mount- 
ing 613. The two mountings are movaoie w.th re- 
c soect to one another transverse to the extens.ons 
° oJ^alliOa and 110b ii.e..para..e. tome on- 

g.tudinal axes of the components) in order o coat 
comoonents of different lengths wh.ch accord.ngly 
hay wire co.ls spaced aoart by different d.stanc^ 
•5 To acccmp.isn such disoiacement. mountrngs ol2 
and 613 are mounted on respective slides o 4 a d 
615 wh.ch can oe oriven by screws ol6 and 61/ 
: Lanced by handwheeis 518 and 519. Guides 
620 and 621 are also prov.ded to allow movement 

" °' m : Suspense, 700. wh iC n may be us ? in 
resm aopiicat.on apparatus 600. is shown ,n R6. 
Resm dispenser 700 includes a m.xer rt jm 
oenser tube 710 hav.ng interna, inserts ,12 «n.cn 
25 orm a heiicai path for the res.n when it Hows to 
" e^h outlet 714 from wh.ch the resm is oroppea 
on a co.l 203 of component 202. M.xer ano d S_ 
oenser 'uce 710 is sucplied by d.stnbutor 716 
which is ted by supply tuoes 718 and 719 (sepa- 
~ 0 raely supolymg res.n and catalyst). Piston pumps 
7 0 and 721 "esoectively feed supply tuoes ,18 
a d 719 irom pdts 722 and 723 iseoarate.y cor. 
Gaining resm and catalyst,. Up to the outlet of 
oistributdr "16 where m.xer and discenser tuoe , 10 
connected, the cataiyst and the resm are always 
=eoarate. As described aoove. the resm and ,he 
atalst are oniv m.xed as they enter m.xer ana 
'icen er tube 710 wnere the heuoal path causes a 
t££ Efficient mixing ooeration wnen they .low 
.„ -oqether. After the catalyst has been aoqea. the 
•° exq he-id reaction causes the resm to haroen m 
orec.se and rap.d t.m.ng. The act.va .o c P- 
cumos 720 and 721 therefore must be -are.uily 
Ci controlled to orevent the res.n from haroen.ng 
• J5 cefore leaving m.xer and dispenser tube ^ 

An alternate resin dispenser system 800 for 
US8 in resm applicat.on aoparatus 600 is shown „n 
FIG 8. in order to reduce costs and to coat ,omoo- 
nents uniformly through resin coating station 14. a 
50 smgie set of pumps may be used for eacn side of 
a component to be coated. Thus, pumpe such as 
shown in FIG. 7. supply a single m.xer tube 310 in 
which the resin and catalyst are m.xed. The cata- 
, y2 ed res,n is then fed to man.fold 312 « J 
55 :um. feeds a plurality of res.n disoenser ubes 814 
Each dispenser tube 814 applies resm to a sepa 
rate component in resm coating stat.cn 114. Ex 
.- oss resm is collected by collect.ng tray 816 
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, W n.cn .s creferaoiy used in system ; .-. regardless 
of me cisoenser be.nc usee. Because eacn u.s- 
->e««er -ode 314 ,s ser/.cea by the same set v.i 
^umcs. incremental resm aopiications to one s.ce 
of a -omconem w.il be un.form as the comoonen. 
Passes througn station 114. The reduced numoer 
of pumps reou.reo by system 300 a.so greaUy 
— uc°s the cost of resm coating station 114. ?rer- 
."rttly. mixer tube 310. manifold 312. and dis- 
penser tubes 314 are made from the same moid, 
ana thus are easily replaceable as a unit. 

Another alternative resin cisoenser system 900 
wmcn mav be used in resm aopiicat.on aoparatus 
800 is snown in FIG. 9. Manifold 910 is cylindrical 
and extremely compact, and does not extend along 
the ent.re length of the area along wh.cn comoo- 
nents are coated. Flexibie long tubes 912 are used 
to reacn the various positions at wn.cn components 
.„ nation 114 are to be coated. As w.th manitoio 
810 a common mixer tube 914 feeds resm ,o 
^an.ioid 910. While the same compact mixer tuoe 
014 anc manifold 910 may oe usee for any size 
-asm aeration aooaratus. the engths ot eacn 
flexible ;ong tuoe 912 must oe seiectec tc extend 
aiong the length of a given -esm aopucat.on ap- 
paratus. Accoraincly. mixer tuoe 91 4 ana mamrclc 
O10 are oreferaoiy made from the same moid, ana 
thus are'easilv repiaceaole as a unit, while rlexioie 
lC ng 'udes 91 2 are preferaoiy seoarate p.eces. 
attached to the maniioia once the length ot the 
application aoparatus is known. 

As discussed above, a set of resm a.soensers 
,s orovided on eacn s.ce of the component to oe 
-oated. Preferaoiy. the resin dispensers on one 
=,ce of "he components being :cateo are :ontro.led 
lecarate.v from the dispensers on the other sice c. 
-he components oe.ng coated to allow eacn s.oe to 
oe coatee differently. .1 des.red. A separate system 
300a. 300b for eacn eno 203a. 203b o. the- „e 

on :omocnent 202 3 ilustratec in -.6. .0. 
" The oumcs wn.ch feed the resm ciscensers ot 
=iGS "-9 carry out oenccic strokes to <eeo .he 
olscenser tubes supplied wuh resm. While ccn- 
. /ev0 r 110 indexes the comconents. the dumps are 
ctoooed to prevent -esm from dropping on comco- 
nents mat are moving from one cisoenser tuoe to 
another. Usually the resin w.il not harden ,. the 
oumos are stooped during such indexing. However, 
during the time required to coat a component or 
during any other cperaticn which is longer than me 
critical oeriod necessary for harden.ng. the pumps 
must continue funct.on.ng to keep the resm tlow.ng 
and prevent irreversible harden.ng of the resm in 

the mixer tubes. 

After oe.ng coated in resin coating stat.on 114. 
rhe .-cmconents are transported at room tempera- 
Jure through aelification stat.on 116 up to transrer 
station 118. During transport through geiit.cai.on 



-taticn 116 the comconents preferaoiy are rotated 
-o Guarantee mat the resm will cry jn.icrmiy. anc 
w-n'not aggregate m ceaa.n areas due to gravua- 

'ionai effects. 

As described aoove. once coating or a compo- 
nent has been initiated, the resin neecs to oe 
aopiied to the coils in precise auantities ana in 
orescr.bed tim.ng. Otherwise, the components can 
oe damaged due to premature hardening of resm 
0 before they are ccmpleteiy ccated by the resm 
aispensers. Hpwever. continuous application ot res- 
in may not always be poss.bie. Unusual cona.t.ons 
oresent in the mam conveyor iine upstream or 
downstream of transfer station 118 may create a 
.« lack of synchronization between the main conveyor 
" line and me need of coating system 100 tc unioad 
coated comcpnents. For example, there may not 
be enpugh components upstream of transfer stat.on 
118 to be supplied to coating system 100. or the 
20 systems downstream of transfer stat.on 118 may 
not be abie to accept any more ccated compo- 
nents for a while. If coating system 100 is accorc- 
ingly haiteo. the components would be left under 
me dispensers for a time sufficient for Hardening c. 
» me resins, resulting in unusable components, i nus. 
" \ is oreferable to allow cenveyor 1 10 to continue to 
advance through coating system 100. carrying the 
coated component which cannot be unloaded at 
transfer station 118 past transfer station 118. Only 
30 when synchronization with the mam production line 
occurs again will coated components once aga.n 
-e unloaaed from holding device 400 on conveyor 
HO ana switched with an uncoated component at 
rransfer station 11 8. If a coated comppnent must 
z , oass transfer station 11 8 ana reaoprpacn -esm 
" -eating station 114. resin is prevented from being 
aooiied to me coated component, as will oe ce- 
senbed below. 

Various situations mat can develop n coating 
,o system 100 m connection w.th svncnron.zat.onw.tri 
-he mam production :ine are snown in FIGo. 11-13. 
In mese FIGURES, components to be coated are 
unladed, and comconents which are oartially or 
completely coated are partially or completely 
•= snaded. respectively. . 

in FIG 1 1 , coating system 100 is synchronized 
with the mam conveyor. Therefore, coated comco- 
nents may be unloaded, and uncoated components 
are ready to be loaded at transfer station 118. 
5 o Coated components are not in danger o. oass.ng 
aqain through resin coating station 114. 

The beginning of an unsynchron.zed s.tuat.on 
is shown in FIG. 15. Coated ccmponents were not 
unloaded at transfer station 118. e.ther because no 
55 uncoated components were ready upstream, or oe- 
cause the downstream equipment was not ready .o 
accept another coated component. Therefore, coat- 
ed components have had to progress past transfer 
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station 118. 

A situation causae oy several successive -n- 
stanc-s of lac* of syncnrcn.aation for snort oer.cas 
of time is shown in FIG. 13. Accoraingiy. a ranacm 
distribution of coatea ana uncoatec ccmoonents 
progress from transfer station 118 to res.n coating 
station 114. 

3ecause of the requirements c.scusseo aoove. 
coating of partially coated ccmoonents snown in 
FIGS 12 and 13 must be compietec. wn.ie the 
coated comoonents which nave oassea transter 
point 118 must not be recoateo. Therefore, resin 
aoplication apparatus 600 must continue to ois- 
oense resin on paniaily uncoated comoonents. but 
prevent resin from flowing onto coated components 
which are also present. The flow charts of FIGS. U 
and 15 snow typical control steos to oe taKen -n 
order to manage the situations of FIGS. 12 ana u. 

Control steps taKen for managing loaning anc 
unloading ooerations when a coated =omoonent 
arrives at transfer station 118 are shown m . IG. 14. 
At test 1400. the system verifies synchronization 
wuh 'he main conveyor :ine oy aeterm.nmq up- 
stream ana downstream conditions. As discussed 
»oove a transfer can occur oniy if downstream 
equiomer.t is reaay for the coatee component at 
transfer station 118 and also if an uncoatea ccmco- 
-ent is reaay to be transferred to coating system 
100 If the main conveyor line is syncnrcn.zsd with 
-oanng system 100. then at step 1402 the coatea 
and uncoated comoonents exenange c.aces a, 
transfer station 118. if. however, at test 1400. the 
main convevor line is not synchronic with coat- 
ing svstem 100. then at stec U10 the :catec 
-omoonent is left -n ncicing dev.ee 400 ana comm- 
as -o advance cn conveyor 110. Aocitionaiiy. 
means icr allowing ater centificaticn ci tne coatee 
comccnent .vn.cn could net oe unicaoec are ac- 

-ivatec at steo 1 420. 

Sucn means for icemifymg the coatea comoo- 
nent -eauires that :oatmg system 100 oe capaole 
of recognizing wnether a spec.iic haloing cev.ca 
-arr.es a coatee or uncoatea comconent. m.s rec- 
ognition caoability may be accomoiisned w.th any 
• or several -of the following icemifymg means 
-heir ecu.valentsi: a microorccesscr. a simo.e 
rountlng means, or a mechan.cai. electronic icen- 
: ificaticn,coding means on the holding device itself. 
Each of these identifying means are weil known m 
the art. 

A microprocessor may have a simple shirt reg- 
ister memory for storing the condition of the com- 
oonent he.d by the associated holding device. 
=ach oositicn in the register is associated with a 
particular holding device 400 or position on con- 
veyor 110. The shirt register has at least as many 
oosiiions as are present from transfer point 11 8 to 
the end of resin coating station 114. Information is 
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.^ B „ .„ --r-a cn.it -eg.ster at transfer oomt M3 and 
-neewe at coating station 114. Data .n the shift 
reqister is shifted after each increment of conveyor 
,10 so that the content of the sn.it register ,s 
"cnstantly mcdifiea. 

Alternauveiv. a counting aevice may oe usee 
which starts counting increments of conveyor 110 
*ach time a coatea comaonent passes transfer 
station H8 to oetermine when the coatea compo- 
nent reaches res.n coating station 114 so that a.s- 
oensing of res.n onto the coatea component may 
•oe oreventea. If desired, a sh.ft register may oe 
used until the components enter res.n coating sta- 
, on 114 . in which a counter would identify coated 
components thereafter. 

If instead, the holding device itself is to be 
ohvsicailv identified (typically when a memory or 
counter is not used), a coding aevice 440 may be 
located on the outer portion of holding device 400. 
such as snown in FIG. 4. Coding dev.ee 440 .s 
tncgerea at transfer stat.on 118 to indicate the 
'taw- fi e coated or uncoated) of the component 
oemg" carnea away. Cooing aev.ca 440 is then reaa 
*long the conveyor path by sensors such as sensor 
442 shown in FIG. 4. Sensors 442 may be iocatea 
at any oomt in system 100. and preferably are at 
.east located at the entrance of res.n coating stat.on 
114 or at eacn res.n d.spenser in resin application 
apparatus 600. depending on the type of identifica- 
tion means being -used. Thus, for example, if a sn.rt 
register is used, then there would only be a sensor 
,t the entrance of stat.on 114. But. if no sh.rt 
'egister is used and each holding device has a 
-ccing device 440. then a sensor would oe re- 
ou.rea at eacn controllable resin aisoenser. 

When a coated comoonent enters res.n coating 
stanon 114 (ceterminec by any of the aoove-ee- 
=cr,oed identifying means), means tor preventing 
"«, n flow must activated, and continue to prevent 
„ ~s.n flow until an uncoated comccnent enters the 
nation. Control steps required for managing each 
'of me resin aisoensers of res.n aoplication appara- 
tus 600 m resin coating station 114 are snown in 
",G 15 F ; r-=t the comoonent being presentea to a 
, -«in aisoenser is identified at step 1500 to deter- 
mine at steo 1510. whether the component is 
coated or not coated. If the component has not yet 
been coated, then it is coated at step 1512. How- 
ler if the component has already been coated, 
-o then aoplication of resin to that component is pre- 
' vented at steo 1520. as described in more detail 
below Because typically several dispensers are 
oresent in resin coating station 114. the presence 
of a coated component is constantly monitored at 
- rest step 1530 so that application of resin to the 
" coated component is prevented as the coated com- 
oonent passes sequentially under the res.n dis- 
pensers in the station. Only when the coated com- 



3 



15 



EP 0 622 128 A1 



ponent leaves a resin dispenser ;s that ciscenser 
permitted to resume applying resin, at steo 1540. 
Conveyor 110. as described aoove. continues to 
move the components aicng at a creaetermmec 
rate required for proper coating of an uncoaiea 
component throughout the above steos. 

Application of resin may be prevented m at 
least four ways. First, pumps 720 and 721 may be 
stopped to prevent supply of resin and cataiyst to 
the mixer tube and thereby prevent runner applica- 
tion of resin. Second, a resin diverting tray may be 
positioned oetween a dispenser tube and a coatee 
component thereby allowing resin to continue to 
flow (thus preventing resin from hardening in the 
mixer tube) yet preventing recoating of a coated 
comoonent. Third, if the resin dispenser tubes are 
flexible, then the resin dispenser tubes may oe 
displaced along the path of conveyor 110 so that 
•he resin being dispensea is not aopiied :c the 
coated armature. Finally, a combination of any of 
the aoove may be used sequentially, as desenbeo 
below. The second and third means are particularly 
useful for selectively preventing resm flow t'rem a 
plurality of mixer tubes $ervicec by a common 
pumo so that while flow onto a coated component 
is prevented, an uncoated comccnents may con- 
tinue receiving a coat of resm. 

Aoparatus for preventing the aooiicaticn of res- 
in in the second above-listed metnoo is snown :n 
FIG. 16. An inclined resin diverting tray 1600 is 
inserted between dispenser tuoes 1610a anG 
1610b and a coated comoonent to aivert the flow 
of resin from being applied to the coated compo- 
nent. A aiverting tray 1600 is orovided for each set 
of oisoenser luces which coats the same comoo- 
nent. The resm may be civertec to a collecting tray 
316 (shown in FIG. 3 as weil). Diverting tray 1600 
is suoporteo oy guides 1612 ano moveo oy ac- 
tuator 1614. as needed. Each diverting tray 1500 
oreferaoiy is mcepencently controlled to oniy affec: 
apoiication of resm to a single component. $o that 
acpiiC3tion of resin to uncoatec comoonents aoja- 
cent coated comoonents will not be affected. 

Aoparatus for preventing the aopticaticn of res- 
.n in the third abeve-iisteo method is snown m FIG. 
17, If flexible disoenser tubes 1710 are usee, then 
each tube may be deflected by means of ceflect- 
;ng actuator 1712 when a coated component ;s 
positioned beneath dispenser tube 1710. Flexible 
disoenser tube 1710 may thus be moved to axis 
1717, between adjacent components positioned fcr 
application of resin, so that resin will flow into 
collecting tray 816 (shown in FIGS. 3 and 16) 
instead of onto a coated component. 

With rescect to the situation shown in FIG. 13. 
in which ccated and uncoated components are 
randomly distributed, careful record of the status of 
the component held by each noicing device must 



oe xect. When a :oatea ccmccnent casses ce- 
neatn a resm ciscenser. f the ciscenser snares a 
remmon cumc .v;:h severa: other cisoensers 
iwnicn :s may oe the case m view of oump cost 
5 considerations), then the insertion cf a resm civert- 
mg tray oetween the mixer tuce ano the coatee 
comoonent, or the cisoiacement of dispenser tubes 
(if the oisoenser tubes are flexible; :$ oreferable. 
Alternatively, if each resm dispenser ;s controlled 
-a oy its own oumD. then the inoivicuai disoenser 
beneath which a coated component ;s oositioneo 
may be stoooec. However, if the resm being used 
hardens extremeiy rapidly, then stopping the 
pumps wniie conveyor 1 1 0 has stooped to allow 
;5 coating of other components .n resm dispens- 
ingxoatmg station 114 may allow the resin ieft in 
the mixer tube of the stcpDec disoenser to harden 
and bicck later passage cf resm. Accordingly, un- 
less the mixer tuoe may be 'epiacec raoioly to 
zo ailow rcr coating of the next uncoatec component 
to oass oeiow that dispenser, msenion of a resm 
aiverting tray or displacement of flexible disoenser 
tubes - s preferaoie. Moreover, constant stopping 
and starting of the pumps may create nonuniform 
25 aooiicaticns 'rom component to component, and 
insertion of a resm diverting tray or displacement of 
dispenser tubes may be preferable in any event. 

If ccateo components are ailoweo to pass 
transfer ooint 118 eacn time the mam conveyor iine 
30 ano coating system 100 are not synchronized (cre- 
ating a random distribution of coated and uncoated 
comoonents such as shown in FIG. 13), then coat- 
;ng system 100 wiil tend to have a rather hign 
incidence of coated components passing transfer 
:s oomt '18. If many coated comoonents pass 
througn resm coating station 1 1 4. then preventing 
recoatmc of such components wiil either result in a 
ot of -est resm (if the resm or the tubes is diverted) 
zr nonuniform resin coating (if the resin oumps are 
-o constantly stepped ano restarted), it therefore is 
oreferaoie to stoo ail activities at transfer station 
118 once the first coated comoonent has passed 
jntii ail components on conveyor 110 nave been 
roateo. This aocrcach would result m losing resin 
-5 : rcm the dispensers of resin application aoparatus 
600 oniy for the time reamed to compieteiy coat a 
singie component. Additionally, the resin pumps 
preferably are stopped oniy once, after ail un- 
coatec components in system 100 are coated. Any 
sc dispenser parts blocked with hardened resin may 
be replaced during the time required for an un- 
coated component loaded at transfer point 118 to 
reacn resm coating station 114. 

A situation in which activities at transfer station 
55 113 are stooped while conveyor 110 progresses 
and other stations continue to function as usual is 
shown in FIG. 12. No further coated components 
are removed from system 100 until all of the re- 
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riming uncoated correcnents >n system .00 'nave 
been coatee. Thus, once -.he firs; coated comoc- 
nent arrives at resin aooiicaticn station 114. ois- 
pensing of resin is secuentiaily orevented until the 
last uncoated component nas exited station 114. 
and all components in system 100 have been coat- 
ed. For example, if a single common pump is used 
on each side of component 202. then resin divert- 
ing trays 1600 may be inserted seauentially (or. if 
flexible dispensers tubes are useo. the tubes may 
oe seauentially diverted) until the common pump 
may be stopped. Once all components in system 
100 have been coated, the oumcs preferably are 
stooped, until loading and unloading of compo- 
nents at station .118 resumes. During the time 
^ecuired for conveyor 110 to advance an uncoated 
component from transfer station 118 to the first 
resin dispenser of station 114. mixer tubes 610. 
511 may be flushed to remove hardened resin, or 
replaced. The mixer tuoes. manifolds, and dis- 
penser tuoes of FiGS. 7-9 can be mace of inexpen- 
sive poiyurethane comcosites. or other low cost 
materials suicaoie for the resins oemg useo. so that 
they may be discarded ;f they become contami- 
nated 'Vi th an irreversibly harceneo resin without 
incurring great expenses. This method therefore *s 
designed to allow aoeGuate time to change any 
discenser parts which may become cogged white 
dispensing is stopped to orevem recoating. 

As aiscusseo above with resoecx to FIG. 13. 
hardening of resin in the mixer tube or uneven 
aopiication of resin to successive components may 
occur if the pumps servicing the discenser are 
oenccicaily. and continuously turned off and then 
'esrartec. Accordingly, n ; s oreferaoie to utilize the 
resm diverting trays discussed aoove. or to dis- 
place flexible discenser tubes uniess resin cisoens- 
mc may be stccoeo for a :ong enougn period of 
time to reoiace blocked carts. Thus, if ail transfers 
at transfer station 118 are haitec untii ail uncoated 
ccmconenis are coated, then as a coatee compo- 
nent progresses uncer a series of commoniy ser- 
viced resin dispensers, resin diverting trays are 
inserted or discenser tuoes are displaced to pre- 
vent resin aopiication onto the coated component 
until oniy coated components are under the series 
and the common pump can be stopped. 

It wiil be understood that the foregoing is mere- 
ly illustrative of the princiDies of the invention, ana 
that various modifications can be made by those 
skilled in the art without departing from the sccoe 
and soirit of the invention. For example, the com- 
ponents (in the FIGURES, armatures), transfer de- 
vices, preheating devices, and resin dispensers 
shown and described above are illustrative, and 
any equivalent device may be used instead. Like- 
wise, components may be carried by means other 
than the holding devices shown and described 



aoove. The described emccciments are oresentec 
for the puroose of illustration rather than limitation, 
anc the present invention is limited only oe the 
claims which follow. 

5 

Claims 

1. A resin coating system comprising: 

a coating station for discensmg resin ana 
*o applying the resm to uncoated components: 

a geiification station in which the resm on 
components coated in said coating station so- 
lidifies: 

a transfer station at which components to 
:5 be coated are loaded into said coating system 

and ccmoonents which have been coated and 
have passed through said geiification station 
are unloaded from said coating system; and 
an endless conveyor for conveying com- 
20 ponents thrcugn said coating station, said 

geiification station and said transfer station of 
said coating system. 

2. The resin coating system of ciaim 1 wherem: 
25 said coating station comprises a resin dis- 
penser for dispensing heatless resm: ano 

said heatless resm solidifies through an 
exothermic chemical reaction, thereby harden- 
ing at room temperature. 

30 

3. The resm coating system of ciaim 1 further 
comprising a transfer device at said transfer 
station for transferring uncoated and coated 
components between a main conveyer line and 

;s said endless conveyor of said coating system. 

4. The resm coating system of claim 3 wherem: 

said transfer device has a first sice posi- 
tioned adjacent one of said mam conveyor :me 

jo and said endless conveyor ano a second side 

positioned adjacent the other of said mam con- 
veyor line and said endless conveyor: 

each of said first and second sides has a 
site for gnoomg a component: and 

-.5 said transfer device :s rotataoie-so that a 

component initially located at one of said mam 
conveyor line and said enaless conveyor may 
be gripped by said transfer device and moved 
to the other of said main conveyor line and 

50 said enaless conveyor. 

5. The resin coating system of ciaim 1. further 
comprising a preheating station in which said 
uncoated components are heated before being 

55 coated with resm. 

6. The resin coating system of claim 5, wherem 
said preheating system comprises infrared 



10 



19 



EP 0 622 128 A1 



20 



-eaters. 

7. The resin coating system of claim < . further 
ccmorismg means for rotating said compo- 
nents. 

3. The resin coating system of ciaim 7. wneretn 
said rotating means rotates said components in 
said coating station. 

9. The resin coating system of ciaim 7, wherein 
saia rotating means rotates said components m 
said geiification station. 

10. The resin coating system of ciaim 1. further 
comorising holding cevices carried by said 
enoless conveyor for holding said components 
throughout saia coating system. 

11. The resin coating system of ciaim 10. therein 
said holding cevices rotate said components 
about the iongitucinai axes of saia compo- 
nents. 

12. The resin coating system of claim 10. wherein 
said hoiaing cevices eac.n comprise a split 
collet for gripping a portion of said component 
ana a coiiet tuce positioned around said spiit 
coilet ana transiataDie aiong the longitudinal 
axis of said holding device to cause said split 
coilet to grip said portion of said component. 

13. The resin coating system of ciaim 12. further 
comorising actuating means for causing said 
collet tube to translate aiong said 'cngitucinai 
axis or saic nolding device. 

14. The -esin coating system or" claim 12. further 
ccmonsmg a suoccn tube ; n which saia split 
coiiet ana saic coilet tube are positionea arc 
supcortea. 

15. The resin coating system of claim 1*1 wnerem 
saic solit collet and saia coilet tube are reieas- 
abie from saia supoort tube for exchange with 
a soiit coilet ana coilet lube for gripping dif- 
ferent sized components. 

16. The resin coating system of claim 10, wherein 
said hoicing devices are fixed to said endless 
conveyor and hold said components spaced 
aoart from and to the side of said endless 
conveyor so that said components are treated 
in saia stations while said holding devices and 
said encless conveyor remain untreated. 

17. The resin coating system of ciaim 10. wherein 
each said holding cevices further comprises 



coding means for icentifying wnetner the com- 
oonent gncpec by saic ncicing cevice :S coat- 
ee or uncoatec. 

5 18. The coating system of claim 17. further com- 
prising sensor means for reaaing said coaing 
means, said sensor means positioned at least 
at said coating station to prevent recoating of a 
coated comconent. 

w 

19. The resin coating system of ciaim ^. further 
comprising memory means for identifying 
whether a component carriea on said enaless 
conveyor is coatee or uncoatea. 

"5 

20. The resin coating system of ciaim 19, wherein 
said memory means comprises a microproces- 
sor for recording the cencition of each compo- 
nent at each position aiong said endless con- 

20 veyor. 

21. The resin coating system of claim 19. wherein 
saic memory means comonses means for 
counting increments of saic endless conveyor 

25 to cetermme the position of a coated compo- 

nent which oasses saic transfer station anc 
r eaooroaches saic preneating station ana saia 
coating station. 

co 22. The resin coating system of claim 1. wherein 
said coating station further comonses: 

a plurality of resin cisoensers for applying 
resin to said comoonents in said coating sta- 
tion: and 

j5 means fcr crevennng coating of a coated 

comconent ;n saic coating station by prevent- 
ing cispensmg of resin ""rem an individual resin 
•dispenser onto a coatee component. 

-c 23. The resin coating system of ciaim 22. wherein: 
each saic resin jiscenser comonses a 
flexible cispenser tube from wnicn resin is 
apoiied to said components: and 

said preventing means comprises means 
j5 for displacing saic ciscenser tuoe sc -^.at resin 

flowing from said cispenser tube aces not flow 
onto a coatea component beneath said dis- 
penser tube. 

so 24. The resin coating system of claim 22. wherein: 
each said resin dispenser comprises a 

mixer tube for mixing resin and catalyst and a 

pump for supplying resin and catalyst to said 

mixer tube: and 
55 said preventing means comprises means 

for stopping said pumo from supplying resin 

and catalyst to said mixer tube. 
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25. The resin ccating system of claim 22 wneretn: 

eacn said resin dispenser comcnses a dis- 
penser tube from whicn resin is apoiiea to saia 
components: and 

said preventing means comprises a resin 
diverting tray selectively positionaole between 
said disoenser tube ana said component be- 
neath said disoenser tube to prevent reccating 
of a coated component. 

26. The resin coating system of claim 1 wherein 
said resin ccating station further comprises a 
plurality of resin dispensers, each said resin 
dispenser comprising a mixer tube for mixing 
resin and catalyst, a manifold coupiea to ana 
supplied by said mixer tube, and a plurality of 
dispenser tuoes suopiied by saiG manifold, 
eacn said cispenser tube applying resin to an 
uncoated component. 

27. The resin coating system of claim 1 wherein: 

eacn saic component has a > c irst end and a 
second end to be coated: and 

saic resin coating station rurther comcnses 
a first resin cispenser positioned to apply resin 
to saia first end of said component and a 
second resin disoenser positioned to apply 
resin to saia second end of said component 

28. A method for coating components in a resin 
coating system, satd method comorising the 
steps of: 

conveying comoonents through said coat- 
ing system en an endless conveyer: 

aooiymc 'esin to unccatec components ;n 
a coating staticn: 

passing components coated ; n saia treat- 
ing station through a geiificaticn station to ai- 
"ow saia resin to sciicify; and 

exchanging coated comoonents : cr un- 
coated comoonents at a Pansier station along 
said encless conveyor when an uncoated com- 
ponent ;s available f or iransier into said coating 
system anc further processing systems are 
ready to receive saia coatea component. 

29. The method of claim 28. further comprising the 
step of heating saia components before apply- 
ing said resin to saia components. 

30. The method of claim 28 further comprising the 
step of rotating said components during said 
resin acplication step. 

31. The method of claim 23 further comorising the 
steo of rotating said components while saia 
resin is solidifying. 



22. ~he metrcc z ' tiaim 28 : ur*rer ccmcnstnc the 
steos of: 

aiiowmg a coatee ccmconent to pass said 
transfer station wnen an exchange cannot take 
z ci ace: anc 

activating means 'or ater identifying the 
coated comoonent wnich has oassed said 
transfer staticn. 

'0 33. The methoa of c:aim 32. wnerem said step of 
activating said means for later identifying com- 
prises recording the status of said component 
in a memory device. 

:s 34. The method of claim 32. wherein said step of 
activating said means for izter identifying com- 
prises counting the orogression of said con- 
veyor away from said transfer station. 

20 35. The methoc of claim 32 further comorising the 
step of gripping eacn saio comoonent in a 
holding device, therein said means for iden- 
tifying :s a coding means located on said hold- 
ing device. 

25 

36. The methoa of claim 32 further comprising the 
steo of stopping further transfer of coated and 
uncoatea comoonents at said transfer station 
umii aii uncoated comoonents in said coating 

jo system at the time said coatea component 

passes said transfer staticn have been coated 
with resin. 

37. The method t)f ::aim 32 further comprising the 
■5 steps of: 

identifying, througn said means for later 
identifying, wnen 5 rcatec component which 
has passed said transfer station enters said 
ccating station: anc 
-0 preventing the acpiicaucn of resin to said 

coated comoonent m said coating station. 

38. The methoG of claim 37 wherein: 

said coating station comorises at least one 
-5 - - resin dispenser having a fU.^bie dispenser 
tube for applying resin to said components: 
and 

said steo of preventing the application of 
resin further comprises displacing said flexible 
50 dispenser tubes so that resin flowing from said 

dispenser tube does not flow onto a coated 
component beneath said dispenser tube. 

39. The method of claim 37 wherein: 

55 said coating station comprises a plurality 

of resin dispensers each having a mixer tube 
for mixing resin and cataiyst and a pump for 
supplying resin and catalyst to said mixer tube: 
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said step of preventing -he aopiicanon cf 
resin further comprises stooping a pumo from 
supoiying resin ana cataiyst :o a mixer tube 
beneath which a coated component is posi- 
tioned. 

40. The .method of claim 37, wnerem said coating 
station comprises a plurality of resin aispens- 
ers controlled by a common pump, aach said 
resin dispenser having a mixer :uoe for mixing 
resin and catalyst, said methoc further com- 
prising the steps of: 

stopping further transfer of coated ana un- 
coated components at said transfer station 
once an exchange cannot take oiace white 
allowing application of rasm ana progression of 
said conveyor to continue: 

seauentiaily preventing resin from flowing 
onto coated comoonents entering said coating 
station: 

stopomg said common pumo once all un- 
:oatea components :n saic :oatmg system at 
the time said coatee comccnent passes said 
transfer station have ceen :oatec with resin: 
anc 

replacing said mixer tuoes after ail compo- 
nents in said system have ceen coatea and 
before uncoated components enter said coat- 
ing station. 

41. The method of ciaim 37 wnerein: 

said coating station cemenses at 'east one 
resin discenser having a cisoenser tuce for 
acoiyir.g resin to said comccnents: ana 

saia steo of preventing the accncaucn of 
resin further cemenses the steo of nseriing a 
r esin diverting tray eetween saiG cisoenser 
tube anc saic coatea :cmccnent. 

42. A methoc for selectively coating :cmccnents 
:n a resin coating station :pmcnsing the steps 

of: 

identifying wnether a eomconent :n said 
station is eoatec or jnccatec: 

coating unccatec components in saic sta- 
tion: ana 

preventing coating of coatea components 
m said station whiie uncoated components m 
said station continue to be coated. 

43. The method of c:aim 42 wherein: 

said resin coating station comprises at 
least one resin cisoenser having a flexible dis- 
penser tube for aoplying resin to said compo- 
nents: and 

said step of preventing the application of 
resin further comprises displacing said flexible 



eiscenser tuce so that r esin flowing 'rem saic 
eiscenser tuce zees -ct Mow onto a :oatec 
:cmconent ceneatr. sate eiscenser tube. 

5 44. The method of ciaim 42 wherein: 

said resin coating station comprises a oiu- 
rality of resin cispensers each having a mixer 
tube for mixing resin ana cataiyst and a pumo 
for supplying resin and catalyst to said mixer 
'o tube: and 

said steo of preventing the application of 
resin further cemenses stepping said oumo 
from supplying resin and cataiyst to said mixer 
tuoe. 

45. The methoc of ciaim 42. wherein said resin 
treating station comprises a plurality of resin 
cispensers controilea oy a common pump, anc 
once an uncoated component enters said resin 

20 coating station, oniy coatea comoonents wiil 

follow until only coated zomconenis are 
present in saia coating station, said methoo 
rxjrrher comonsmg the steos of: 

seauentiaily preventing resin from flowing 

25 onto ccaiac comoonents entering saic resin 

coating station: 

stopping saic common pump once oniy 
coated components are present in saic resin 
coating station: anc 

20 replacing said mixer tubes after oniy coat- 

ed components are present in said resin coat- 
ing station. 

46. The methoc of c:aim 42 wherein: 

35 said resin :ca:mg station comprises at 

;east one resin cisoenser having a cisoenser 
tuce for aopiymg 'estn to said comoonents: 
anc 

saia step of oreventing the aopiication cf 
-c resin further cemenses the step of inserting a 

-asm eiverting tray between said cisoenser 
tuce 3na said coatea component. 

47. The method of ciaim 42 wherein: 

-:5 said resin coating station comprises a plu- 

rality of resin dispensers: and 

said step of preventing coating of coated 
components in said station whiie uncoated 
components in said station continue to be 

so coated comprises sequentially stopping dis- 

pensing of resin from a dispenser beneath 
which a coated component is positioned ana 
restarting dispensing of resin once said coated 
component passes said resin dispenser. 

55 

48. A resin coating system comprising: 

a coating station for dispensing resin and 
applying the resin to uncoated components. 
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saia cosing station comprising a plurality ct 
resin cisoensers: 

3 aerification station in which the res.n on 
components coated in sa.a coating station so- 

iicities; _ _ 

a transfer station at which components .o 
de coated are loaded into sa.d coat.ng system 
and comoonents wh.cn have been coated and 
nave oassed through said gelification station 
are unloaded from said coating system; 

an endless conveyor for convey.ng com- 
oonents through sa.d coating station. sa.d 
geiification station and sa.d transfer stat.cn u 
said coating system; 

means for identifying whether a compo- 
nent on said enaless conveyor is coatea or 

uncoated: and 

means for oreventing coating ot a .o^ted 
romoonent .n sa.d coat.ng system by prevent- 
ed dispensing of resin from an individual res.n 
disoenser onto a coated comoonent while 
coated ccmconents in said coating system 
continue to ce coated with resin. 



49. 



50. 



saic means for oreventing the application 
,f rosin compr.ses a res.n diverting tray mser- 
•able between sa.o disoenser tube ana sa.c 
coated component. 
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A resin coating station comprising: 

a plurality of res.n dispensers for applying 
resm fc comoonents: 

me ans for identifying whether a compo- 
nent in said station is coated or uncoated; and 

means : or preventing coating ot coated 
comoonents in sa.d station while uncoated 
comoonents in sa.d station continue ,o oe 
coated. 

The resin coating station or claim 49 wherein; 

.aid -es,n disoensers each have a flexible 
-isoenser :uce for aoc.y.ng res.n to sa.c com- 
oonents; and 

3a ,o ^eans for preventing the aopncation 
^ resin comonses means associated with eacn 
flexible disoenser tuoe for displacing sa.d flexi- 
ble disoenser '.uoe so that res.n flowing ,rom 
said disoenser tuoe does not flow onto a coat- 
ed component peneath said dispenser tuoe. 

51. The resin coating station of claim 49 wherein. 

-ach said resin dispenser has a mixer tube 
for mixing resin and catalyst and a pump for 
supplying resin and catalyst to said mixer tube; 

an<j said means lor preventing the application 
of resin comorises means for stopping sa.d 
pump from supplying resin and catalyst to said 
mixer tube. 

52. The resin coating station of claim 49 ^erem. 

-ach 'aid resin dispenser has a dispenser 
tube for applying resin to said components; 
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